. Using this technique, the inactivation of acetyl-CoA carboxylase by adrenaline has been shown to be associated with increased phosphorylation (Brownsey et al., 1979) and the activation of the pyruvate dehydrogenase complex with insulin to be directly linked to the phosphorylation of the a-subunits of this complex (Denton & Hughes, 1978) . Increases in the phosphorylation of proteins with subunit mol.wts. of 130000 and 35000 have also been observed following both insulin and adrenaline treatment of fat cells (see Hughes et al., 1977; Brownsey et al., 1979) . We report here a further effect of both these hormones on the phosphorylation of a cytoplasmic 22 000 mol.wt. protein (designated band 9).
Labelling of phosphoproteins within fat cells was carried out as described previously (Brownsey et al., 1977) . Isolated fat cells were incubated with 32P, for 60min which allowed steady-state labelling and then for a further 15min in the presence of hormone where appropriate. Cell extracts were Note that only part of the gel scans are shown. Scans a-c are of phosphoproteins in about 2 5 0~1 of cell extract precipitated by 15% (w/v) trichloroacetic acid and scans d-f are of phosphoproteins from about 15OOpl of cell extract precipitated between 2-15% (w/v) trichloroacetic acid. 587th MEETING, DUNDEE prepared by breaking the fat cells in cold sucrose-based medium containing KF ( 2 0 m~) and EDTA (5mM) followed by centrifugation at l000g for 1 min. Phosphoproteins were precipitated by treatment with either 2% (w/v) or 15% (w/v) trichloroacetic acid and were sedimented by centrifugation at lO000g for 10min. Further trichloroacetic acid was added to the 2%-acid supernatants to give a final concentration of 15% (w/v). These samples were allowed to stand on ice for 2 h and were then re-centrifuged. In all cases the precipitated proteins were resuspended in SDS gel buffer and the proteins separated by SDS/polyacrylamide gel electrophoresis as described by Laemmli (1970) in 1 cm tracks on 10% (w/v) polyacrylamide slab gels. The dye front (Bromophenol Blue) was allowed to migrate 1Ocm. The gels were dried and the labelled phosphopeptides located by exposure to Kodak Kodirex KT X-ray film. The autoradiographs were scanned at 625 nm. Fig. 1 shows typical densitometric scans of autoradiographs of the separated 32P-labelled fat cell phosphoproteins. It can be seen from Fig. 1 (a-c) that insulin and adrenaline bring about increases not only in the phosphorylation of the 35 OOO mol.wt. protein (band 7) but also increases in the phosphorylation of a minor band, peak 9. In the 2-15% trichloroacetic acid fraction this minor band becomes the major 3ZP-labelled protein and marked effects of insulin and adrenaline can be easily seen ( Fig.  Id-f) . The properties of band 9 can be summarized as follows: (i) mol.wt. on SDS/polyacrylamide gel electrophoresis of 22000; (ii) not precipitated by 2% (w/v) trichloroacetic acid but precipitated by 15% (w/v) trichloroacetic acid (see The properties listed in (i)-(iv) are similar to those described for the phosphorylatable inhibitor of the general phosphatase, termed inhibitor-1 (Foulkes & Cohen, 1979) . This protein is a potent inhibitor of the general phosphatase only when it has been phosphorylated by cyclic-AMP-dependent protein kinase (Huang & Glinsmann, 1976 ) on a specific threonine residue (Cohen et al., 1977) . It has been proposed that this activity represents a mechanism by which cyclic AMP can regulate phosphatase as well as kinase activities. Additional studies are needed for further confirmation of the identity of band 9 and the determination of the sites of phosphorylation following adrenaline and insulin treatments of fat cells. Whatever the outcome, intriguing questions will be raised. The hepatic biosynthesis of fatty acids in the rat is increased after feeding. At the same time, gluconeogenesis and ketogenesis are suppressed. All three pathways are regulated by the relative concentrations of insulin and glucagon. Normal glucocorticoid concentrations were necessary for glucagon stimulation of both glucose synthesis from lactate (Exton et al.,
1976
) and ketone-body production (Chernick et al., 1972) . We investigated the possibility of glucocorticoids exerting a similar 'permissive' action on hepatic lipogenesis. Male Wistar rats were meal-trained to feed from 10.00 to 12.00h in the middle of the dark period (04.00-16.00h). The rate of hepatic lipogenesis in vivo in normal rats, measured by 3H,0 incorporation, increased from a pre-fed value of 3.8 t 0.6 to 47.0 f 2.9pg-atoms of hydrogen ('H')/h per g of liver 2h after feeding. In rats made hypercorticoid by pretreatment with a long-acting synthetic corticotropin [Synacthen Depot (Ciba); 50pg/l00g body wt.1 the fed rate was increased to 71.6 f4.5pg-atoms of 'H'h per g of liver. After bilateral adrenalectomy this rate was decreased to 24.9 f 4.4 pg-atoms of 'H'h per g of liver. In sham-adrenalectomized and pair-fed animals the respective rates were 39.6 f 3.3 and 53.4 f 6.6pg-atoms of 'H'lh per g of liver.
Injection of glucagon (lmg/kg) in normal rats caused a 48.7% inhibition of hepatic lipogenesis over the following 30min to 24.2 f 2.8 pg-atoms of 'H'h per g of liver. A similar fall was observed in the hypercorticoid group, down 53.3% to 32.4 f 3.3 pg-atoms of 'Hh per g of liver, but was abolished by adrenalectomy. In contrast with the normal response, glucagon slightly elevated lipogenesis in adrenalectomized animals, by 16.1% to 28.9 f 4.8pg-atoms of 'H'h per g of liver. This effect was not explained by either operating trauma or lower food consumption. A normal glucagon inhibition was evident after both sham-adrenalectomy (32%) and pair-feeding (55%). Moreover, even when normal lipogenesis, at 6 h after feeding, was equal to the untreated 'adrenalectomized' rate, glucagon still caused a 45% inhibition of lipogenesis.
One factor regulating hepatic fatty acid production is the relative disposal of blood lactate, a major fatty acid precursor (Salmon et al., 1974); in this context, pyruvate kinase may be regarded, by the suppression of gluconeogenesis, as a lipogenic enzyme. Consequently we examined its role in the permissive action of steroid on glucagon inhibition of lipogenesis.
The maximum activity of pyruvate kinase (V,,,,.) in normal rat liver was 43.2 f 4.9pmol/min per l00mg of protein and was Vol. 8
